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Using the Long Term Pavement Performance Database in  
Pavement Design Courses  
Norbert J. Delatte, M.ASCE1 
Abstract: The Strategic Highway Research Program Long Term Pavement Performance (LTPP) database provides considerable infor­
mation about a large number of pavement test sections. The information may be easily accessed using DataPave 2.0 software, available 
free from the Federal Highway Administration. This software provides information on approximately 3,000 sections, with several modules 
for data analysis and extraction. This paper describes the integration of LTPP DataPave 2.0 software into a pavement design course. The 
database was used at several points throughout the course, including lessons on trafﬁc characterization, materials, reliability, performance, 
and design. Twelve Texas pavement case studies were used. Each student was required to complete an individual project requiring the use 
of the database. Student projects and student evaluations of the use of the DataPave 2.0 software in this course are also discussed. This 
paper provides sufﬁcient information for interested faculty to implement the use of DataPave 2.0 in their own courses in pavement design 
and related areas. 
CE Database keywords: Databases; Pavement design; Computer software; Engineering education. 
Introduction 
Engineering design includes selecting materials, systems, and 
conﬁgurations for a facility in order to ensure satisfactory perfor­
mance over the projected lifetime of the facility. To assess and 
improve design procedures, it is necessary to compare the actual 
performance of facilities over time with the performance pre­
dicted by design procedures. Unlike many other facilities, pave­
ments are usually designed for a short service life—20 years or 
less in most cases. It is not unusual, however, for pavements to 
fail prematurely. 
Therefore, it is useful in the study of pavement design proce­
dures to compare the available design procedures to actual service 
performance data. Comparing observed ﬁeld performance to de­
sign predictions could help students answer the following ques­
tions: 
•	 What assumptions need to be made to apply the design proce­
dures? 
•	 Does the ﬁeld performance closely track the design procedure, 
or does the procedure overpredict or underpredict perfor­
mance? 
•	 If several design procedures are available, which provides the 
• 
best prediction? 
Are there any signiﬁcant factors that appear to affect perfor­
mance that are not accounted for in the available design pro­
cedures? 
writer) decided 
Each Long Term Pavement Performance (LTPP) section may be 
used as a case study for students to examine in an attempt to 
answer these questions. By reviewing cases, the students learn to 
apply the different design procedures, and have an opportunity to 
assess their strengths and weaknesses. 
A recent study of transportation engineering graduate pro­
grams throughout the United States found that a course entitled 
Pavement Analysis and Design or something similar is very com­
mon in civil engineering programs (Delatte et al. 2000). The Uni­
versity of Alabama at Birmingham (UAB) offers a senior elective/ 
graduate level course in Pavement Design and Construction (CE 
443/643). This course uses a textbook by Huang (Huang 1993). 
An extract from the course syllabus, showing course topics and 
objectives, is provided in Table 1. 
The Strategic Highway Research Program LTPP database pro­
vides considerable information about a large number of pavement 
test sections. The information may be easily accessed using Data-
Pave 2.0 software, available free from the Federal Highway Ad­
ministration (FHWA). The software is provided on two CD-
ROMs. Furthermore, ASCE has been sponsoring an annual 
contest for students using the software. Information on the contest 
is available at http://www.tfhrc.gov/pavement/ltpp/contest.htm. 
For the spring 2000 offering of this course, the instructor (the 
to integrate the LTPP DataPave 2.0 software 
throughout the course. The FHWA provided copies of the soft­
ware for all 13 students enrolled in the course free of charge. 
Interested faculty can obtain free copies of the software by con­
tacting the FHWA through their Website at http://www.tfhrc.gov/ 
pavement/ltpp/getdata.htm. 
Once installed, the program provides a number of modules for 
exploring and extracting the data. Program instructions may be 
obtained from the FHWA, along with the software (FHWA n.d.). 
As an example, speciﬁc sections may be selected from the ap­
proximately 3,000 sections available. Once selected, the Section 
Presentation Module shows the year of construction, annual aver­
age daily trafﬁc, average daily truck trafﬁc, layer thickness and 
Table 1. Extract from CE 443/643 Course Syllabus 
Category Description 
Course Introduction (2 h) 
topics Flexible pavement stresses/strains (2 h) 
KENLAYER program for ﬂexible pavement analysis 
(2 h) 
Rigid pavement stresses/strains (2 h) 
KENSLABS program for rigid pavement analysis (2 h) 
Trafﬁc loading and volume (2 h) 
Material characterization (2 h) 
Drainage design (2 h) 
Pavement performance (2 h) 
Reliability (2 h) 
LTPP DataPave 2.0 (2 h) 
Flexible pavement design (4 h) 
Rigid pavement design (4 h) 
Overlay design (4 h) 
Course Problem sets—15% 
requirements Design project—15% 
Exams I and II—20% each 
Final exam—30% 
Course 1. Discuss structural behavior of ﬂexible pavements. 
objectivesa 2. Calculate ﬂexible pavement stresses and strains. 
3. Calculate viscoelastic pavement responses 
to moving loads. 
4. Analyze and design ﬂexible pavements using 
KENLAYER. 
5. Calculate rigid pavement stresses and deﬂections. 
6. Discuss structural behavior of rigid pavements. 
7. Design dowels, joints, and steel reinforcment. 
8. Analyze and design rigid pavements using 
KENSLABS. 
9. Calculate trafﬁc for a pavement design. 
10. Discuss testing of paving materials. 
11. Discuss fatigue and rutting of hot-mix asphalt. 
12. Discuss fatigue and tensile strength of portland 
cement concrete. 
13. Design pavement drainage. 
14. Discuss distresses that affect ﬂexible and rigid 
pavements. 
15. Discuss and predict pavement serviceability. 
16. Calculate pavement reliability. 
17. Design ﬂexible pavements by the Asphalt Institute 
method. 
18. Design ﬂexible pavements by the AASHTO method. 
19. Design rigid pavements by the Portland Cement 
Association method. 
20. Design rigid pavements by the AASHTO method. 
21. Design pavement shoulders. 
22. Design overlays. 
aAt the conclusion of this course, one should be able to do everything in 
items 1–22. 
material properties, and other construction details (Figs. 1 and 2). 
The Chart/Trend Module provides charts with annual trafﬁc load­
ing and various pavement distresses over time. Figs. 3–5, pro­
duced directly from the DataPave 2.0 Chart/Trend Module, show 
the progression of fatigue cracking, rutting, and pavement rough­
ness for four pavement sections from 1990 to 1998. Pavement 
sections are identiﬁed with a state code number (48 for Texas) 
and a four-digit identiﬁcation number. 
The most powerful feature, however, is the Database Explora­
tion and Data Extraction Module. Through this module, climatic, 
inventory, maintenance, monitoring, rehabilitation, testing, and 
trafﬁc data can be written to database or spreadsheet ﬁles for 
further manipulation. The information available through this pro­
cedure is much more extensive than that for the other modules. As 
an example, the Section Presentation Module provides a single 
thickness for each pavement layer. On the other hand, the inven­
tory information indicates what the design thickness should have 
been, and the testing information provides a number of core thick­
ness values, so that the actual pavement thickness mean and stan­
dard deviation may be determined. 
The software was used in the course in several ways. 
1.	 Each student was assigned an individual project requiring 
the use of the database. 
2.	 Sections from the database were used to illustrate the selec­
tion of design inputs for the American Association of State 
Highway and Transportation Ofﬁcials (AASHTO), Asphalt 
Institute (AI), and Portland Cement Association (PCA) de­
sign methods. 
3.	 The same sections were used to calculate design pavement 
lives by the methods listed above and to compare them to 
ﬁeld performance. 
4.	 A two-hour workshop on the use of the database was held in 
the UAB School of Engineering computer laboratory, using 
worksheets from the FHWA participant workbook (FHWA 
n.d.) as well as sheets developed by the course instructor. 
Students were also provided with a copy of the ‘‘Introduc-
tion to LTPP data’’ (LAW PCS 1999). 
The expected beneﬁts of using the database in this course were as 
follows: 
1.	 Enabling students to see that data gathered in the ﬁeld may 
have a high degree of variability and may require engineer­
ing judgment to interpret and use them, 
2.	 Requiring students to use their best judgment to select design 
inputs from limited information, 
3.	 Allowing students to compare ﬁeld performance as docu­
mented in the database with performance predictions using 
design equations, 
4.	 Providing students who will be using the AASHTO 2002 
guide with an understanding of the basis of the guide cur­
rently being developed under National Cooperative Highway 
Research Program Project 1-37A, and 
5.	 Providing a foundation for future UAB research in pavement 
performance using the LTPP database. 
The impact of using the database in this course in achieving these 
objectives is addressed later in this paper. 
Use of this software is of particular value in emphasizing the 
effects of data variability, incomplete information, and engineer­
ing judgment on the design process. In most classroom examples 
and homework and exam problems, the problem inputs are well 
deﬁned, and there is a single correct answer that the student 
should ﬁnd by applying the methods taught in the class correctly. 
This, of course, is not how designs are developed in practice. 
The approach discussed in this paper forces the instructor and 
the students to evaluate what design information is available, re­
solve contradictions, and assume other values in order to develop 
reasonable inputs. Because of the uncertainty and variability in 
design parameters, the results must also be examined with engi­
neering judgment. It is also important, when possible, to solve the 
problem using different methods and to compare the results. This 
Fig. 1. Section report for section 48-1047-1 
approach provides students with better tools and more conﬁdence 
for attacking engineering problems with unknown parameters—in 
other words, real engineering problems. 
Class Examples 
selected from among ﬂexible, rigid, and overlay sections. Ex­
amples of how the database materials were linked to speciﬁc 
course topics are provided below. 
Trafﬁc 
Twelve sections from Texas were used as case study examples in The database has both estimated and measured trafﬁc for many 
the course. They are listed in Table 2. Four sections each were sections. An example of trafﬁc for a ﬂexible pavement section is 
Fig. 2. Section report for section 48-3719-1 
shown in Table 3 in terms of 80 kN (18 kip) equivalent single averaging 1993 and 1996 for 1994 and 1995. The effect 
axle loads (ESALs). The database also has considerable informa- on the cumulative ESALs over 27 years is probably not 
tion on axle distributions. great. 
Unfortunately, in some cases there are gaps and contradictions. In some cases, both estimated and actual data are provided for 
No data are provided for 1992, 1996, and 1997. Data were 
assumed for those years, using 1991 trafﬁc for 1992 and happens for 1990–1994, and no trafﬁc is provided for 1995. For 
a single year, and they do not agree. For section 48-3719-1, this 
Fig. 3. Cracking versus trafﬁc for four Texas ﬂexible pavement sections 
Fig. 4. Rutting versus trafﬁc for four Texas ﬂexible pavement sections 
Fig. 5. Development of roughness (IRI) for four Texas ﬂexible pavement sections 
these cases, the measured trafﬁc was used and the estimated traf- Table 3. Trafﬁc for Section 48-1047-1 
ﬁc was ignored. Estimated Measured Assumed Cumulative 
Although measured trafﬁc would be expected to be more ac- Year KESAL ESALs ESALs ESALS 
curate than that estimated, this may not be the case. In Table 3, 
1971 77 — — 77,000the 1993 measured trafﬁc is considerably lower than estimates for 
the previous 17 years, and the 1996 and 1997 trafﬁc shows a 1972 83 — — 160,000 
sharp upward spike. 1973 105 — — 265,000 
1974 117 — — 382,000 
1975 272 — — 654,000 
Table 2. Texas Case Study Examples 1976 237 — — 891,000 
Section Experiment 1977 259 — — 1,150,000 
1978 263 — — 1,413,000(a) Flexible pavement sections 
1979 270 — — 1,683,000 
48-1039-1 GPS-1 asphalt concrete (AC) granular base 1980 384 — — 2,067,000
48-1047-1 GPS-1 asphalt concrete on granular base 1981 335 — — 2,402,000
48-1048-1 GPS-2 asphalt concrete on bound base 
1982 341 — — 2,743,00048-1050-1 GPS-1 asphalt concrete on granular base 
1983 415 — — 3,158,000 
(b) Rigid pavement sections 1984 424 — — 3,582,000 
48-3003-1 GPS-3 jointed plain concrete pavement (JPCP) 1985 435 — — 4,017,000 
48-3010-1 GPS-3 jointed plain concrete pavement 1986 414 — — 4,431,000 
48-3719-1 GPS-5 continuously reinforced concrete pavement 1987 286 — — 4,717,000 
(CRCP) 1988 405 — — 5,122,000 
48-3779-1 GPS-5 continuously reinforced concrete pavement 1989 380 — — 5,502,000 
(c) Overlay sections 1990 313 — — 5,815,000 
1991 360 — — 6,175,00048-1116-3 GPS-6C asphalt concrete overlay of asphalt concrete 
1992 — — 360,000 6,535,000pavement 
1993 — 161,396 — 6,696,39648-1130-2 GPS-6B asphalt concrete overlay of asphalt concrete 
1994 — 0 374,780 7,071,176pavement 
48-3629-1 GPS-7A asphalt concrete overlay of portland cement 1995 — 0 374,780 7,445,956 
concrete (PCC) pavement 1996 — 588,164 — 8,034,120 
48-3845-1 GPS-9 unbound PCC overlays of PCC 1997 — 1,338,354 — 9,372,474 
Trafﬁc growth over the design life of a pavement is notori­
ously difﬁcult to predict. The addition of a road to a system, or 
the improvement of an existing road to increase capacity, often 
attracts new trafﬁc and development. Thus, this approach is in­
tended to cause a student to question how accurate his or her 
prediction of trafﬁc is, and what happens if that prediction is 
wrong. 
Materials 
The data ﬁelds listed in DataPave 2.0 appear at ﬁrst glance to 
provide all necessary information for analysis and design. How­
ever, on closer inspection, many data are missing and must be 
assumed from other parameters. For example, the modulus of 
subgrade reaction k, an important input for all currently used rigid 
pavement design methods, is not provided for most southeastern 
sections. 
On the other hand, data on the AASHTO soil classiﬁcation and 
California bearing ratio are available in many cases, and k may 
then be estimated using the PCA (1984) or AASHTO (1998) 
supplement charts. In the absence of other data, the layer descrip­
tions provided in the Section Presentation Module reports (Figs. 1 
and 2) may be used for rough estimates along with AASHTO 
guide charts (AASHTO 1986, 1993). 
Although the missing materials information seemed initially to 
be a handicap, it actually provided a useful opportunity to teach 
students to estimate design parameters on the basis of limited 
information, and to check the effect of the assumptions on the 
results. During design, the materials that will actually be used 
during construction may not be known. Therefore, it is not unre­
alistic to expect students to make assumptions, and to assess the 
possible effects of those assumptions on performance. 
Performance 
Design procedures are intended to provide accurate predictions of 
facility performance under actual service conditions. Therefore, 
comparing actual ﬁeld performance to design predictions may 
verify that the predictions are accurate, or indicate the degree of 
systemic or random error. Three possible situations may occur. 
•	 The design prediction may ﬁt the performance data, with little 
variation. This would indicate a highly accurate and reliable 
method. 
•	 The design prediction may ﬁt the mean of the performance 
data, with considerable scatter. This would indicate that while 
the method overall had reasonable accuracy and reliability, 
poor predictions could be expected for some situations. 
•	 The design prediction may consistently overpredict or under-
predict performance. This would indicate that a design proce­
dure is consistently conservative or unconservative, and 
should be treated with suspicion. 
In this paper, this is treated as a two-step process. First, the 
ﬁeld pavement performance is analyzed in terms of pavement 
smoothness and serviceability, as discussed below. Later, this ac­
tual performance will be compared with predictions from a num­
ber of design procedures. 
Field performance is documented in the database in terms of 
damage parameters and the international roughness index (IRI). 
After reviewing the different pavement distress parameters illus­
trated in the course text (Huang 1993), plots of cracking, rutting, 
other distresses, and IRI obtained from the database were dis­
cussed. Plots of cracking and rutting versus trafﬁc are shown in 
Figs. 3 and 4, and the development of IRI is shown in Fig. 5 for 
four Texas ﬂexible pavement sections. 
Table 4. Roughness and Present Serviceability Index (PSI) for 
Section 48-1047-1 
Date IRI SV x PSI 
10/29/90 2.095 9.609761 1.026 1.927 
10/29/90 2.07 9.988733 1.041 1.825 
10/29/90 2.089 9.989539 1.041 1.825 
10/29/90 2.069 9.883883 1.037 1.853 
10/29/90 2.078 9.946315 1.039 1.836 
[Average] 2.0802 9.883646 1.037 1.853 
11/13/91 2.071 9.14655 1.006 2.054 
11/13/91 2.096 9.248037 1.011 2.026 
11/13/91 2.073 8.913195 0.996 2.119 
11/13/91 2.105 9.007486 1.000 2.092 
11/13/91 2.13 9.257291 1.011 2.023 
[Average] 2.095 9.114512 1.005 2.063 
05/7/93 2.163 10.82902 1.073 1.605 
05/7/93 2.173 11.15765 1.085 1.520 
05/7/93 2.172 10.69447 1.068 1.639 
05/7/93 2.164 10.99207 1.079 1.563 
05/7/93 2.15 10.05905 1.044 1.806 
[Average] 2.1644 10.74645 1.070 1.627 
11/22/94 1.563 6.320256 0.865 2.888 
11/22/94 1.555 5.929956 0.841 3.012 
11/22/94 1.599 6.067894 0.849 2.968 
11/22/94 1.577 5.830204 0.834 3.045 
11/22/94 1.625 6.312915 0.864 2.890 
[Average] 1.5838 6.092245 0.851 2.961 
The average wheel path IRI and slope variance (SV), mea­
sured on four occasions in 1990, 1991, 1993, and 1994, are shown 
in Table 4. The slope variance was converted to the present ser­
viceability index (PSI) using a relationship developed for rigid 
pavements by Hall and Correa Mun˜oz (1999) 
PSI=5+0.6046x3-2.2217x2-0.0434x (1) 
where 
x=log(1+SV)	 (2) 
and 
SV=2.2704 IRI2	 (3) 
The average PSI for each year is shown. Although this relation­
ship was developed for concrete pavements, it was used for both 
ﬂexible and rigid pavements in this course. In several of the cases, 
since the SV was available, it was used directly and not calculated 
from the IRI. 
The investigation of pavement performance provides an op­
portunity to address the concept of pavement serviceability in 
depth. From the point of view of the user, ride quality and 
smoothness (as measured by the IRI) are all that matter. Distress 
mechanisms are of interest only to the degree that they directly 
impact serviceability. However, from the standpoint of pavement 
maintenance management, distress mechanisms are also impor­
tant, because they indicate the possible need for future rehabilita­
tion expenditures. Thus, this review of performance provides the 
opportunity to address these relationships, and to see the variabil­
ity in distress and smoothness data. As an example, is the de­
crease in pavement roughness in November of 1994 for pavement 
section 48-1047-1 (Table 4 and Fig. 5) due to a maintenance 
activity that was not recorded in the database, or is it simply a 
measurement error? Do the decreases in rut depth for section 
Fig. 6. Performance comparison for section 48-1047-1 
48-1048-1 simply show an error in the ﬁrst measurement? These 
questions point out the importance of analyzing trends and not 
just data points, and of applying engineering judgment to interpret 
the results. They also show the inherent variability of even high-
quality ﬁeld data. 
Reliability 
It is much easier to emphasize the importance of reliability in 
pavement design when students have the chance to observe actual 
scatter in pavement design inputs and ﬁeld performance. Since all 
of the data outputs discussed in the course had missing points and 
anomalies, there were many opportunities to discuss variability. 
For example, as mentioned above, the increase in PSI in 1994 for 
section 48-1047-1, as shown in Table 4, does not ﬁt the earlier 
data trends, and seems to have no explanation other than the 
inherent variability encountered in measuring and recording ﬁeld 
data. There are many opportunities to investigate variability and 
reliability using the database. The goal of design procedures is to 
produce satisfactory designs despite this variability, through the 
use of safety factors and other measures to enhance reliability. 
Flexible Pavement Design 
In this course, the AASHTO, Asphalt Institute, and calibrated 
mechanistic procedures (KENLAYER) were used to design ﬂex­
ible pavements (Huang 1993). To illustrate the Asphalt Institute 
and AASHTO ﬂexible pavement design procedures, pavement 
layer thickness and estimated material properties from the Section 
Presentation Module reports (Fig. 1) were used to predict pave­
ment lives and compare them to observed ﬁeld performance. 
For the Asphalt Institute procedure, an estimated subgrade re­
silient modulus and the closest design chart provided by Huang— 
for asphalt over 460 mm (18 in.) of granular base (Huang 
1993)—were used to determine pavement life. In this case, for a 
250-mm (10-in.) pavement over a subgrade resilient modulus of 
41 MPa (6,000 psi), the design life is approximately 4.5 million 
ESALs. This was assumed to correspond to a terminal service­
ability of 2.5, and a line linking the initial PSI of 4.2 with 0 
repetitions and the PSI of 2.5 at 4.5 million repetitions was plot­
ted on a performance comparison chart. This is shown as the 
‘‘Asphalt Institute’’ line in Fig. 6. Pavement life is highly depen­
dent on the subgrade resilient modulus. 
To predict pavement life using the AASHTO procedure, a tar­
get reliability level, structural number (SN), and resilient modulus 
must be determined (AASHTO 1993). Assumed design param­
eters for section 48-1047-1 are shown in Table 5. As suggested by 
Huang, the resilient modulus used in the AASHTO procedure is 
half that used in the Asphalt Institute procedure (Huang 1993). 
Different terminal serviceability index values from 4.0 to 2.0 at 
0.5 increments were used in a spreadsheet to generate the 
‘‘AASHTO’’ curve shown in Fig. 6. Once again, the results were 
highly sensitive to the choice of resilient modulus. This spread­
sheet provided an opportunity to adjust the modulus in class and 
show the students the effect on the performance prediction. 
Finally, actual ﬁeld performance based on measured IRI or SV 
converted to PSI was plotted. An initial serviceability index of 4.2 
was assumed. There is a considerable gap between the construc­
tion of the pavement in 1970 and the ﬁrst IRI reading 20 years 
later. Results are shown in Fig. 6. With the parameters assumed 
Table 5. Assumed Design Parameters for Section 48-1047-1 
(AASHTO Design Inputs) 
Layer Thickness [mm (in.)] Coefﬁcient Drainage 
1 D1=257 (10.1) a1=0.4 — 
2 D2=389 (15.3) a2=0.1 m2=0.8 
3 D3=367 (14.4) a3=0.08 m3=0.8 
Note: Structural number (SN)=6.19; subgrade MR=20.7 
MPa (3,000; psi) AASHTO A-2-7; reliability=95%; ZR =-1.645; S0 
=0.35. 
Table 6. Assumed Design Parameters for Section 48-3719-1 
(AASHTO Design Inputs) 
Parameter Value 
Compressive strength 51.8 Mpa (7,510 psi) 
Thickness (D) 7.9 
Concrete modulus of rupture (Sc) 4.76 Mpa (690 psi) 
Drainage coefﬁcient (Cd) 0.8 
Load transfer coefﬁcient (J) 2.4 
Concrete modulus of elasticity (Ec) 33.8 GPa (4.9 million) psi 
Modulus of subgrade reaction (k) 128 Mpa/m (470 pci) 
Reliability 85% 
ZR -1.037 
S0 0.29 
above (Table 5), agreement between the design predictions and 
ﬁeld performance is satisfactory. This may provide students with 
some conﬁdence that the design procedure successfully predicts 
performance, at least in this instance. 
Rigid Pavement Design 
In this course, the AASHTO, PCA, and calibrated mechanistic 
procedures (KENSLABS) were used to design rigid pavements 
(Huang 1993). The computer program PCAPAV was used to 
implement the PCA method, and the spreadsheet program 
RIGID.XLS was used to apply the 1998 AASHTO rigid pavement 
design procedure (AASHTO 1998). This spreadsheet computer 
program may be obtained for free from the FHWA at 
http://www.tfhrc.gov/pavement/ltpp/rigid.htm. To illustrate the 
PCA and AASHTO rigid pavement design procedures, pavement 
layer thicknesses and estimated material properties from the Sec­
tion Presentation Module reports (Fig. 2) were used to predict 
pavement lives and compare them to observed ﬁeld performance. 
For the PCA design procedure, a modulus of subgrade k reac­
tion must be estimated. The subgrade of section 48-3719-1 is a 
lean organic clay, which may be assumed to have a k value of 
6.8–69 MPa/m (25–255 pci), depending on the degree of satura­
tion (AASHTO 1998). The subbase and base layers may be used 
to increase the k value to 128 MPa/m (470 pci). The concrete 
pavement compressive strength from the database is 51.8 MPa 
(7,510 psi), which may be used to predict a concrete modulus of 
33.8 GPa (4.9 million psi) and a ﬂexural strength of 4.76 MPa 
(690 psi) (Huang 1993). These design parameters are shown in 
Table 6. Using these parameters and the computer program 
PCAPAV set to the Single Thickness solution option, no damage 
is predicted. This is shown in Fig. 7 as the ‘‘PCA’’ line. Compar­
ing this result to the simpliﬁed PCA procedure for an 203 mm (8 
in.) pavement, the concrete shoulder, modulus of resistance 
(MR)=4.48 MPa (650 psi) for concrete, and high subgrade­
subbase support, an allowable annual daily truck trafﬁc (ADTT) 
of 13,800 is obtained (PCA 1984; Huang 1993). This is consider­
ably higher than the actual ADTT of 650 (Fig. 2), but ignores any 
environmental deterioration that may have occurred since the 
pavement was constructed in 1964. 
As with ﬂexible pavements, to predict the pavement life using 
the AASHTO procedure, a target reliability level, slab thickness 
(D), and modulus of subgrade reaction must be determined 
(AASHTO 1993). Assumed design parameters for section 48­
3719-1 are shown in Table 6. Different terminal serviceability 
index values from 4.0 to 2.0 at 0.5 increments were used in a 
spreadsheet to generate the ‘‘AASHTO’’ curve shown in Fig. 7. 
Results were highly sensitive to the choice of modulus of sub-
grade reaction. 
Finally, actual ﬁeld performance based on measured IRI con­
verted to PSI was plotted. An initial PSI of 4.5 was assumed. 
Results are shown in Fig. 7. With the parameters assumed above 
Fig. 7. Performance comparison for section 48-3719-1 
Table 7. Student Project Case Studies 
Flexible Pavement Section Rigid Pavement Section 
Student State Section Overlay State Section 
1 Mississippi 5006 Yes Mississippi 3087 
2 Mississippi 3082 No Mississippi 3018 
3 South Carolina 1011 No South Carolina 3012 
4 Mississippi 3085 No Mississippi 3099 
5 Mississippi 3091 No Georgia 3007 
6 Alabama 4127 Yes Mississippi 4024 
7 Alabama 1011 No Mississippi 5805 
8 Mississippi 2807 Yes Mississippi 5803 
9 Alabama 6012 Yes Alabama 3028 
10 Alabama 1001 Yes Alabama 5008 
11 Mississippi 3083 No Mississippi 3019 
(Table 6), agreement between the design predictions and ﬁeld 
performance is satisfactory. Since the actual PSI of this section 
remains at about 2.5, the PCA design prediction is not unreason­
able, assuming that fatigue failure is associated with a lower ter­
minal serviceability index. Examination of the IRI and cracking 
data over the period 1990–1999 shows very little change, indicat­
ing that little load-related deterioration is occurring and the loss 
of structural capacity is not signiﬁcant. Therefore, the loss of 
serviceability may be due to surface deterioration mechanisms 
that are not addressed by the PCA design procedure. 
A spreadsheet program RIGID.XLS obtained from the FHWA 
was also used in the course for rigid pavement designs. The pro­
gram implements the 1998 AASHTO supplement procedure 
(AASHTO 1998). However, the program was not used for perfor­
mance comparisons, because it solves for thickness directly and 
cannot be used to estimate the performance for a given thickness. 
Overlay Design 
The database provides many opportunities to investigate the de­
sign and performance of overlays. Data are provided for many 
sections before and after an overlay was constructed, and in some 
cases after a second overlay. However, in this offering of the 
course, the overlay sections were discussed qualitatively but not 
quantitatively. Postoverlay damage trends were discussed to com­
pare how different options might perform under different circum­
stances. Overlay design comes at the end of the course, and it is 
not possible to go into depth at that point. 
Student Projects 
Each student was required to complete an individual project 
worth 15% of the course grade. Students were allowed to select 
one of two options for their projects. 
1.	 For the design project, take one asphalt pavement section 
[general pavement studies (GPS) 1 or 2] and one concrete 
pavement section (GPS 3, 4, or 5) from the database in the 
states of Alabama, Florida, Georgia, Mississippi, North 
Carolina, South Carolina, or Tennessee. Write a ﬁve to eight 
page report, including a plot of the actual pavement perfor­
mance of each of the sections versus AASHTO, AI/PCA, and 
KENLAYER/KENSLABS. For CE 643, the asphalt section 
should have an overlay (GPS 6) that should also be analyzed. 
Eleven students chose this option, analyzing the sections 
listed in Table 7. 
2.	 Alternatively, submit a paper for the ASCE DataPave 2.0 
contest. Two students chose this option. 
Discussion 
Incorporation of DataPave 2.0 provided a number of beneﬁts for 
students. Results of an end-of-course survey evaluation of the use 
of DataPave 2.0 in CE 443/643 are provided in Table 8. Possible 
responses ranged from 1 (strongly disagree) to 5 (strongly agree). 
Results are skewed by one of the 11 students returning the survey 
checking ‘‘strongly disagree’’ in nearly every category. Even con­
sidering that response, for the most part the students agreed that 
the use of the software enhanced their understanding of key topics 
and helped them meet many of the course objectives listed in the 
lower half of Table 1. Several students made useful suggestions as 
to how the use of the database in the course could be improved in 
the future. 
Recommendations 
As the current state of the art in pavement performance, DataPave 
2.0 should be incorporated into all courses addressing the analy­
sis, design, and performance of pavements. It would also be of 
Table 8. Results of DataPave Use Survey 
Area The class contributed to Mean Standard deviation High Low 
1 My ability to see that data gathered in the ﬁeld may have a high degree of variability and require 
engineering judgment to interpret and use them 4.18 1.17 5 1 
2 My ability to use my best judgment to select design inputs from limited information 3.82 1.08 5 1 
3 My ability to compare ﬁeld performance as documented in the database with performance 
predictions using design equations 4.00 1.10 5 1 
4 My understanding of the nature and variability of highway trafﬁc loading 3.82 1.08 5 1 
5 My understanding of the nature and variability of pavement materials and their characterization 3.90 1.10 5 1 
6 My understanding of pavement distress and performance 3.91 0.30 4 3 
7 My understanding of the role of variability and reliability in pavement analysis and design 3.55 0.93 4 1 
8 My ability to design ﬂexible pavements 3.78 1.09 5 1 
9 My ability to design rigid pavements 3.60 1.17 5 1 
10 My ability to design pavement overlays 3.40 1.17 5 1 
11 My understanding of the theoretical basis behind calibrated mechanistic design procedures 3.56 1.13 5 1 
Note: Individuals were to rate how the use of DataPave 2.0 software in this course contributed to their understanding in the 11 areas given above. 
considerable beneﬁt to related courses in the civil engineering 
curriculum, such as those addressing materials, analysis and sta­
tistics, quality control, and construction. 
Conclusions 
The use of DataPave 2.0 in the spring 2000 offering of this course 
considerably enhanced its value to students. The writer had taught 
the course two years earlier without using the database, and the 
contrast with this offering was striking. Its use in future offerings 
of CE 443/643 Pavement Design and Construction will be con­
tinued and expanded. 
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